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ARIDIFICATION AS A DRIVER OF BIODIVERSITY: A CASE STUDY FOR THE 
CYCAD GENUS Dioon (ZAMIACEAE) IN NORTH AMERICA 
ABSTRACT 
Climate change affects the distribution, diversity and abundance of biological groups. Thus, 
clarifying the association between climate change and the evolution of biological groups may 
help to understand the mechanisms of diversification. Aridification is one important aspect of 
climate change, however, how it influences on the evolution of plants is poorly understood. 
In this thesis dissertation, I studied the cycad genus Dioon (Zamiaceae) to clarify the 
evolutionary trends of plants in response to aridification. In Chapter 1, I used 
phylogeographic methods to reveal the association of Dioon with the geography and climatic 
characterisation of Mexico. I found that each tropical biogeographic region in Mexico 
provided differential climatic conditions that influenced clade diversification, particularly in 
two clades that include species inhabiting areas with arid climates. In Chapter 2, I asked 
whether aridification has directly influenced the long-term evolution of Dioon. I tested the 
association between the history of aridification of Mexico with the clade diversification and 
the acquisition of anatomical adaptations to water stress. I found that two clades in Dioon 
have evolved in synchrony with the expansion of arid zones, and their species show 
anatomical adaptations to aridity. In Chapter 3, I asked whether aridification can influence 
divergence at intraspecific level. Using genetic, macro- and micromorphological data, I found 
that aridification might be a divergent factor within the species D. sonorense, as it contains 
populations evolving in arid zones; I discuss its conservation implications. With these three 
studies, I present robust evidence that aridification is an important driver of biodiversity.  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